Fully Electromagnetic Vlasov-Maxwell System
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Various Physics Models based on Maxwell’s Equations

e Electrostatic Model

V -E" = 47p

e Darwin Model -- aka Finite-Beta Model
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ignore the transverse displacement current > no light waves

e MHD Model -- only keeping track of transverse quantities
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Maxwell Equations in Coulomb Gauge:
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e Fully Electromagnetic Maxwell Equations:
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e Electrostatic model:

Vip = —dmp
e Darwin model: no light waves
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e MHD model:
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On Ampere’s Law

2
e Continuity Equation 0=47V-J — agt ¢ Amik - J + k? (?;b 0
e Ampere’s Law (longitudinal)
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e Ampere’s Law (transverse) VQAH = — —WJ I
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Finite-Beta Gyrokinetic Model (in GK units)
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